An approach to the optimization of preparation of bioprosthetic heart valves.
The stress and strain states of the valve leaflets during fixation with glutaraldehyde affect their final mechanical parameters. Comparative studies of the stress-strain relationships of aortic valve leaflet strips from fresh, statically and dynamically fixed porcine and human valves were made. Static pressures of 5 mmHg, 16 mmHg, and 95 mmHg result in stress-strain relationships which are in a region between that of fresh porcine and fresh human leaflet strips in the circumferential direction, while they are far from that of fresh porcine tissue (larger strains) in the radial direction. Leaflet strips, fixed under dynamic loading between zero and a predefined maximum load, set at an early post-transition state, give parameters not significantly different from those of human valves.